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Loading  device  for  an  apparatus  for  recording  and/or  reproducing  signals,  and  apparatus  provided, 
with  the  loading  device. 

©  A  loading  device  (1)  is  intended  for  an  apparatus 
(2)  for  recording  and/or  reproducing  signals  on/from 
a  record  carrier  (15).  The  loading  device  (1)  com- 
prises  a  movable  drawer  (19)  by  means  of  which  the 
record  carrier  (15)  is  movable  into  and  out  of  the 

r-  housing  (3)  of  the  apparatus  through  an  opening  in  a 
^wall  of  this  housing  (3).  Guide  means  (22,  23,  24)  are 

provided  for  guiding  the  movement  of  the  drawer 
S(19)  relative  to  the  housing  (3)  and  comprise  guide 
^elements  (23)  which  are  guided  in  guideways  (22), 

.  which  guide  means  guide  the  drawer  (19)  in  guiding 
•^directions  (26,  27)  which  enclose  an  angle  with  each 
pother.  Further,  there  are  provided  drive  means  for 
—  moving  the  drawer  (19),  comprising  gear  racks  (29) 

on  the  drawer,  gear  wheels  (31,  32,  34,  36)  which 
^ a r e   in  mesh  therewith,  and  drive  shafts  (35,  41),  the 

inclined  relative  to  the  axis  of  rotation  of  the  drive 
shaft  (35)  in  such  a  way  that  for  moving  the  drawer 
(19)  the  drawer  is  subjected  to  a  force  (F)  which 
comprises  components  (F1,  F2)  parallel  to  said  guid- 
ing  directions  (26,  27). 

LJJ flanks  of  the  teeth  of  each  gear  rack  (29)  and  of  the 
gear  wheels  (31,  32,  34)  which  mesh  therewith  being 
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Loading  device  for  an  apparatus  for  recording  and/or  reproducing  signals,  and  apparatus  provided  with 
the  loading  device. 

The  invention  relates  to  a  loading  device  for  an 
apparatus  for  recording  and/or  reproducing  signals 
on.  from  a  record  carrier,  comprising:  a  movable 
drawer  by  means  of  which  the  record  carrier  can 
be  moved  into  and  out  of  the  housing  of  the 
apparatus  through  an  opening  in  a  wall  of  the 
housing,  guide  means  for  guiding  the  movement  of 
the  drawer  relative  to  the  housing,  which  guide 
means  comprise  guide  elements  guided  in  guide- 
ways  and  guide  the  drawer  parallel  to  guiding  di- 
rections  which  enclose  an  angle  with  one  another, 
and  drive  means  for  moving  the  drawer,  comprising 
gear  racks,  gear  wheels  meshing  with  said  racks 
and  drive  shafts,  which  drive  means  include  drive 
elements  which  for  moving  the  drawer  exert  on  the 
drawer  a  force  comprising  components  parallel  to 
said  guiding  directions. 

A  loading  device  of  this  type  is  known  from 
GB-A  2,112.994.  Such  a  loading  device  is  known 
for  use  with  disc-record  players  and  magnetic-tape 
apparatuses.  In  this  loading  device  the  record  car- 
rier  is  moved  over  some  distance  in  a  horizontal 
direction  and  subsequently  in  a  vertical  direction  by 
means  of  the  drawer  to  allow  the  record  carrier, 
such  as  a  disc,  to  cooperate  with  a  recording 
and/or  reproducing  element  of  the  apparatus  for  the 
purpose  of  recording  or  reproduction.  In  this  known 
loading  device  the  drive  elements  of  the  drive 
means  provide  the  advantage  that  during  driving  a 
force  is  exerted  which  during  the  loading  move- 
ment  is  directed  at  an  angle  to  the  horizontal  and 
the  vertical.  In  the  known  loading  device  these 
drive  elements  comprise  plates  with  inclined 
grooves  and  gear  racks,  the  choice  of  the  inclina- 
tion  of  the  grooves  enabling  the  velocity  of  the 
drawer  movement  and  the  force  exerted  on  the 
drawer  during  the  drawing  movement  to  be  varied 
independently  of  one  another.  This  enables  for 
example  the  horizontal  movement  to  be  performed 
with  a  comparatively  high  speed  and  the  vertical 
movement  with  a  lower  speed,  which  implies  that 
the  force  exerted  during  the  vertical  movement  is 
greater  than  during  the  horizontal  movement.  This 
may  have  the  advantage  that  during  one  of  the 
movements,  in  the  present  case  the  vertical  move- 
ment,  another  mechanism  can  be  actuated  without 
requiring  the  use  of  a  more  powerful  drive  motor  or 
without  adversely  affecting  the  speed  of  the  other 
movement.  This  other  mechanism  may  be,  for  ex- 
ample,  a  disc-pressure  means  of  a  disc-record 
player,  which  pressure  means  is  actuated  during 
the  vertical  part  of  the  movement  and  presses  the 
disc  against  the  turntable  after  loading. 

In  principle,  the  horizontal  length  of  the  L- 

shaped  guideway  in  the  known  loading  device  can- 
not  be  longer  than  the  longitudinal  dimension  of  the 
horizontal  projection  of  the  inclined  groove  in  the 
drive  element.  The  same  applies  to  the  vertical 

5  dimension  of  the  guideway,  which  in  principle  can- 
not  be  larger  than  the  longitudinal  dimension  of  the 
vertical  projection  of  said  inclined  groove.  As  a 
result  of  this,  the  length  of  the  inclined  groove  in 
the  drive  element  determines  the  maximum  travel 

w  of  the  drawer  in  the  horizontal  and  the  vertical 
direction.  Moreover,  in  the  known  loading  device  a 
small  vertical  movement  of  the  drawer  in  principle 
cannot  be  combined  with  a  large  horizontal  move- 
ment,  because  such  an  inclination  of  the  inclined 

75  groove  gives  rise  to  a  self-braking  effect.  Further, 
in  the  known  apparatus  the  depth  of  the  housing 
must  be  comparatively  large  relative  to  the  depth 
of  the  drawer.  This  is  necessary  because  the  drive 
element  must  always  perform  a  horizontal  move- 

20  ment  in  order  to  make  the  vertical  movement. 
It  is  the  object  of  the  invention  to  provide  a 

loading  device  of  the  type  defined  in  the  opening 
paragraph  in  which  in  a  first  direction  a  large  travel 
can  be  obtained  during  the  high-speed  loading 

25  movement  and  in  a  second  direction  a  compara- 
tively  small  travel  can  be  obtained  during  which  a 
comparatively  large  force  is  exerted. 

To  this  end  the  invention  is  characterized  in 
that  the  gear  racks  are  situated  on  the  drawer  and 

30  the  gear  racks  and  gear  wheels  form  part  of  the 
drive  elements,  the  flanks  of  the  teeth  of  each  gear 
rack  and  of  the  gear  wheels  in  mesh  therewith 
being  inclined  in  such  a  way  relative  to  the  axis  of 
rotation  of  the  drive  shaft  that  said  force  is  for 

35  moving  the  drawer  exerted  on  the  drawer.  Thus,  in 
the  loading  device  in  accordance  with  the  invention 
the  drawer  can  be  moved  rapidly  inwards  or  out- 
wards  over  a  large  distance  relative  to  the  housing 
by  exerting  a  comparatively  small  force.  Further, 

40  during  the  movement  in  the  other  direction  a  large 
force  can  be  exerted,  enabling  a  motor  of  compara- 
tively  low  power  to  be  used,  which  can  drive  an- 
other  mechanism  in  the  period  in  which  said  move- 
ments  are  not  performed.  The  speed  in  one  direc- 

45  tion  and  the  force  in  the  other  direction  can  be 
determined  freely  and  independently  of  each  other 
within  ample  limits  by  a  suitable  choice  of  the  tooth 
angle  of  the  teeth  of  the  racks  and  the  drive 
wheels.  Another  advantage  is  that  during  the  verti- 

50  cal  movement  of  the  drawer  the  drive  means  do 
not  perform  any  further  horizontal  movement.  The 
mounting  depth  needed  inside  the  housing  of  the 
apparatus  in  view  of  the  drawer  movement  is  there- 
fore  limited  to  the  dimensions  necessary  to  obtain 
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of  gear  racks  which  are  inclined  relative  to  each 
other  has  the  advantage  that  they  can  readily  be 
integrated  in  the  drawer,  whilst  only  a  small  num- 
ber  of  parts  are  required  for  the  drive  means. 

5  A  preferred  embodiment  of  a  loading  device  in 
accordance  with  the  invention  is  characterized  in 
that  the  teeth  of  each  first  gear  rack  continue  in  the 
second  gear  racks,  said  inclination  of  the  teeth 
relative  to  the  first  guiding  direction  being  substan- 

w  tially  30°.  The  use  of  gear  racks  which  are  prefer- 
ably  arranged  as  a  U  enables  a  suitable  drawer 
movement  to  be  obtained  in  a  horizontal  direction, 
corresponding  to  the  first  guiding  direction,  and  in 
a  vertical  direction,  corresponding  to  the  second 

75  guiding  direction.  A  tooth  angle  of  approximately 
30°  provides  an  optimum  speed  ratio  between  the 
horizontal  and  the  vertical  part  of  the  movement. 

The  invention  further  relates  to  an  apparatus 
provided  with  such  a  loading  device.  A  preferred 

20  embodiment  of  the  apparatus  in  accordance  with 
the  invention  is  characterized  in  that  the  drive 
means  comprise  a  differential  which  drives  a  fur- 
ther  mechanism  of  the  apparatus  after  termination 
of  the  drawer  drive.  The  use  of  a  differential  en- 

25  ables  the  drive  motor  for  the  drawer  to  be  used  for 
driving  another  mechanism  of  the  apparatus  after 
termination  of  the  drawer  drive.  In  addition  to  the 
advantage  of  a  single-motor  drive,  this  has  the 
advantage  that  no  special  provisions  are  necessary 

30  to  separate  the  two  functions  of  guiding  the  drawer 
and  driving  the  other  mechanism.  This  can  be 
achieved  by  utilising  the  drawer  movement. 

A  preferred  embodiment  of  such  an  apparatus 
is  characterized  in  that  after  driving  the  drawer  the 

35  differential  drives  a  tilting  device  for  tilting  an  ob- 
jective  by  means  of  which  signals  are  recorded  on 
and/or  read  from  a  disc-shaped  record  carrier.  This 
yields  an  apparatus  in  which  by  means  of  a  dif- 
ferential  the  motor  drive  of  the  loading  device,  after 

40  termination  of  the  drawer  drive,  is  utilized  for  ac- 
tuating  a  tilting  device  during  reading  and/or  re- 
cording  in  a  disc-record  player. 

Some  embodiments  of  the  invention  will  now 
be  described  in  more  detail,  by  way  of  example, 

45  with  reference  to  the  accompanying  drawings,  in 
which 

Fig.  1  is  a  partly  cut-away  perspective  view 
of  an  apparatus  comprising  the  loading  device  in 
accordance  with  the  invention,  the  drawer  being 

so  shown  in  the  extended  position; 
Fig.  2  is  a  partly  cut-away  perspective  view 

of  the  apparatus  of  Fig.  1  ,  the  drawer  being  shown 
in  the  retracted  position; 

Fig.  3  is  a  perspective  view  of  a  differential 
55  arranged  in  the  drive  system  of  the  drawer,  the 

drawer  being  shown  in  the  extended  position; 

the  horizontal  movement.  In  practice  this  means 
that  reckoned  over  the  depth  of  the  housing  the 
drive  means  occupy  hardly  more  space  than  the 
depth  of  the  drawer.  It  is  to  be  noted  that  the 
loading  device  in  accordance  with  the  invention 
allows  the  drawer  to  perform  any  movement  during 
guiding  in  the  inward  or  the  outward  direction, 
provided  that  this  movement  follows  a  part  whose 
drivative  does  not  change  sign.  This  is  the  result  of 
the  inclined  flanks  of  the  gear  wheels  and  the  gear 
racks  utilised  in  accordance  with  the  invention. 

A  preferred  embodiment  of  the  loading  device 
in  accordance  with  the  invention  is  characterized  in 
that  the  gear  racks  are  situated  in  control  grooves 
in  which  drive  wheels  are  guided  axially  relative  to 
the  axis  of  rotation.  In  this  way  the  drive  wheels 
can  actuate  the  drawer  for  movement  in  two  guid- 
ing  directions.  A  first  direction  may  be  parallel  to 
the  direction  of  the  inward  and  outward  movement 
of  the  drawer,  whilst  a  second  direction  may  be 
parallel  to  the  axis  of  rotation  of  the  drive  wheels. 

In  this  respect  another  preferred  embodiment 
of  the  loading  device  in  accordance  with  the  inven- 
tion  is  characterized  in  that  each  drive  wheel  is 
rigidly  connected  to  and  is  coaxially  with  a  first 
worm  wheel,  the  drive  combination  of  each  drive 
wheel  and  first  worm  wheel  being  axially  movable 
relative  to  the  housing. 

The  combination  comprising  a  drive  wheel  and 
a  first  worm  wheel,  which  combination  is  bodily 
movable  in  an  axial  direction,  thus  enables  the 
drawer  to  be  moved  in  the  two  guiding  directions, 
the  axial  displacement  of  the  drive  combination 
providing  the  drawer  movement  in  the  second 
guiding  direction. 

In  this  respect  another  loading  device  in  accor- 
dance  with  the  invention  may  be  characterized  in 
that  each  first  worm  wheel  is  driven  by  a  second 
worm  wheel  mounted  on  a  drive  shaft,  in  such  a 
way  that  depending  on  the  position  of  the  guide 
elements  in  the  guideways  each  drive  combination 
rotates,  causing  the  drawer  to  be  moved  in  the  first 
guiding  direction,  or  each  driving  combination 
moves  in  an  axial  direction,  causing  the  drawer  to 
be  moved  in  the  second  guiding  direction.  Thus, 
the  components  forming  part  of  the  drive  means 
may  be  adapted  to  the  desired  drawer  movement, 
whilst  for  driving  an  electric  motor  of  comparatively 
low  power  may  be  used. 

A  further  preferred  embodiment  of  a  laoding 
device  in  accordance  with  the  invention  is  char- 
acterized  in  that  first  and  second  gear  racks  are 
arranged,  on  the  drawer,  which  gear  racks  enclose 
an  angle  with  one  another,  drive  wheels  cooperat- 
ing  with  the  first  gear  racks  during  the  movement 
of  the  drawer  in  the  first  guiding  direction  and 
cooperating  with  the  second  gear  racks  during  the 
movement  in  the  second  guiding  direction.  The  use 
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electric  motor  18,  which  also  serves  for  driving  the 
loading  device  1.  Thus,  the  tilting  device  5  is 
capable  of  pivoting  the  unit  9.  the  motor  18  being 
electronically  coupled  to  a  detector  means,  not 

5  shown,  during  the  pivotal  movement,  which  detec- 
tor  means  determines  the  angle  over  which  the  unit 
9  is  to  be  pivoted.  This  pivoting  has  the  advantage 
that  deviations  caused  by  irregularities  in  the  re- 
cording  surface  of  the  disc  15  and  by  an  oblique 

w  position  of  a  surface  of  the  disc,  and  deviations 
caused  by  differences  in  height  of  the  disc  15 
relative  to  the  objective  11  can  be  corrected  in  a 
suitable  manner,  so  that  a  focus  actuator  (not 
shown)  associates  with  the  opto-electronic  unit  9 

15  need  only  provide  correction  for  high-frequency 
height  deviations  of  the  objective  relative  to  the 
disc.  Alternatively,  the  turntable  4  may  also  be 
arranged  on  the  support  6,  so  that  the  turntable  is 
also  pivotable  relative  to  the  housing  3,  which  is 

20  advantageous  in  order  to  minimise  the  mounting 
height  of  the  apparatus  2,  because  during  operation 
of  the  loading  device  1  the  turntable  4  can  be 
pivoted  slightly  downwards  and  the  disc  15  can 
readily  move  over  the  turntable.  For  a  more  exten- 

25  sive  description  of  such  a  tilting  device  5  reference 
is  made  to  the  document  EP-A-1  96,691  (PHN 
1  1  .305,  herewith  incorporated  by  reference). 

The  loading  device  1  comprises  a  drawer  19 
by  means  of  which  the  disc  can  be  moved  into  and 

30  out  of  the  housing  3  through  an  opening,  not 
shown,  in  the  wall  of  the  housing  3.  For  this  pur- 
pose  the  drawer  19  is  provided  with  a  platform  20 
comprises  a  number  of  supporting  sections  20A, 
20B,  20C  which  are  stepped  downwards  to  the 

35  centre  of  the  drawer.  In  this  way  the  drawer  19 
enables  discs  15  of  different  diameter  to  be  moved 
towards  the  turntable  4  correctly  prepositioned  on 
the  drawer.  Thus,  discs  of  different  diameter  can 
be  transferred  by  means  of  the  loading  device  1: 

40  by  means  of  the  turntable  4  and  the  unit  9  the 
apparatus  2  can  scan  discs  of  different  diameter 
and/or  record  signals  on  these  discs. 

For  guiding  the  drawer  19  the  housing  3  com- 
prises  two  upright  walls  21  A,  21  B  formed  with  L- 

45  shaped  slots  22A,  22B  constituting  guideways  for 
guide  elements  23A,  23B  on  the  drawer  19.  These 
guide  elements  are  constructed  as  rollers  which 
are  movable  in  the  slots  22.  On  the  upright  walls 
21  A  and  21  B  near  the  front  of  the  housing  3  further 

so  rollers  24A  and  24B  respectively  are  provided, 
which  rollers  also  serve  as  guide  elements  and 
during  the  drawer  movement  cooperate  with  guide 
rails  25,  of  which  only  the  left-hand  rail  is  shown  in 
Figs.  1  and  2.  The  rails  25  are  integrated  with  the 

55  underside  of  the  drawer  19  and  together  with  the 
drawer  they  are  suitably  manufactured  as  an  in- 
tegrated  plastics  unit.  The  rails  25  are  arranged 
mirror-symmetrically  relative  to  a  plane  of  sym- 

Fig.  3  is  a  perspective  view  of  the  differential 
in  the  situation  in  which  the  drawer  is  driven  in  an 
outward  direction; 

Fig.  5  is  a  perspective  view  of  the  differential 
from  another  side  in  a  situation  in  which  the  drawer 
is  driven; 

Fig.  6  is  a  perspective  view  of  the  differential 
shown  from  the  same  side  as  in  Figs.  3  and  4,  the 
drawer  being  shown  in  the  retracted  position  and 
the  tilting  device  being  driven; 

Fig.  7  shows  diagrammatically  and  partly  in 
cross-sectional  view  a  second  embodiment  of  a 
loading  device  and  parts  of  an  apparatus  in  accor- 
dance  with  the  invention; 

Fig.  8  is  a  perspective  view  of  the  loading 
device  of  Fig.  7,  the  drawer  being  shown  in  the 
retracted  position; 

Fig.  9  is  a  perspective  view  of  the  loading 
device  of  Fig.  7,  the  drawer  being  raised; 

Fig.  10  is  a  perspective  view  of  the  loading 
device  of  Fig.  7,  the  drawer  being  shown  in  the 
extended  position; 

Fig.  1  1  is  a  perspective  view  of  the  loading 
de  vice  in  a  third  embodiment; 

Fig.  12  diagrammatically  shows  directions  in 
which  the  drawer  can  be  guided  by  the  guide 
means  during  the  drawer  movement. 

The  loading  device  1  shown  in  Figs.  1  and  2 
forms  part  of  an  apparatus  2,  which  may  be,  for 
example,  an  optical  disc-record  player  and  of  which 
some  parts  and  mechanisms  which  are  relevant  to 
the  invention  are  shown.  The  housing  3  of  the 
apparatus  accommodates  a  turntable  4.  Further,  a 
tilting  device  5  is  shown,  which  device  comprises  a 
support  6  provided  with  journals  7,  only  one  journal 
being  visible  in  Figs.  1  and  2.  By  means  of  the 
journals  7  the  support  6  can  be  pivoted  inside  the 
housing  3.  The  support  6  carries  a  lead  screw  8  on 
which  an  opto-electronic  unit  9  is  mountd  which, 
when  the  lead  screw  8  is  rotated,  is  rectilinearly 
movable  as  is  indicated  by  the  double  arrow  10 
and  which  unit  9  comprises  an  objective  1  1  .  On 
one  end  the  lead  screw  8  carries  a  pulley  12  which 
can  be  driven  by  an  electric  motor  1  4  yja  a  belt  1  3. 
The  pulley  12  is  provided  with  detection  fields  12a 
which  can  be  scanned  by  a  detection  means,  not 
shown,  to  enable  the  position  of  the  unit  9  to  be 
detected  electronically.  Thus  the  position  of  the 
unit  9  can  be  controlled  accurately  by  means  of  the 
motor  1  4  during  operation  of  the  apparatus  2.  This 
is  important  for  accurately  reading  or  recording 
signals  on  a  record  carrier  constituted  by  a  disc  15. 
On  the  support  6  at  the  side  of  the  pulley  12  the 
tilting  device  5  comprises  a  fork  16  which  is  shown 
in  more  detail  in  Figs.  3  to  6.  By  the  inclusion  of  a 
differential  17  to  be  described  in  more  detail 
hereinafter  the  fork  16  and  hence  the  support  6  can 
be  pivoted  about  the  journals  7  by  means  of  an 
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wheels  which  are  similar  to  the  drive  wheels  31  and 
are  axially  movable  over  the  journals  38.  The  drive 
wheels,  not  shown,  which  are  connected  to  the 
worm  wheels  37  are  situated  in  the  control  grooves 
29  at  the  end  of  the  inward  movement  of  the 
drawer  19.  Thus,  these  drive  wheels  can  control 
the  drawer  19  via  the  gear  racks  29  at  the  end  of 
the  inward  movement.  Moreover,  these  drive 
wheels  control  the  drawer  at  the  beginning  of  the 
outward  movement  of  the  drawer  19. 

The  drive  shafts  35  further  carry  worm  wheels 
39A,  39B  which  are  driven  by  worm  wheels  40A 
and  40B  respectively,  which  are  rigidly  connected 
to  a  main  drive  shaft  41.  This  main  drive  shaft 
extends  through  the  differential  17.  as  is  shown  in 
Figs.  3  to  7. 

The  differential  17  is  driven  by  the  motor  18  via 
a  pulley  42  (see  Fig.  5)  whose  axis  of  rotation  has 
the  reference  numeral  42A  in  Figs.  3,  4  and  6.  The 
pulley  42  drives  a  belt  43  which  is  wrapped  around 
a  pulley  44.  The  pulley  44  is  coaxial  with  the  main 
drive  shaft  41  but  can  rotate  freely  relative  to  this 
shaft.  A  gear  wheel  45,  which  is  also  concentric 
with  the  drive  shaft  41  ,  is  rigidly  connected  to  the 
pulley  and  adjacent  the  gear  wheel  45  a  gear 
wheel  46  is  rigidly  connected  to  the  main  drive 
shaft.  A  spider  47  is  mounted  for  free  rotation  on 
the  shaft  41  and  comprises  two  pins  48  which 
extend  parallel  to  the  shaft  41  and  which  carry 
freely  rotatable  gear  wheels  49  and  50  which  are 
rigidly  connected  to  each  other  and  whose  teeth 
are  in  mesh  with  the  gear  wheel  46  and  the  gear 
wheel  45  respectively.  The  spider  47  is  rigidly 
connected  to  an  eccentric  51  situated  between  the 
limbs  of  the  fork  16.  The  spider  47  further  carries  a 
projection  52  which  during  the  inward  movement  of 
the  drawer  19  abuts  against  a  stop  53A  of  a  two- 
arm  catch  53  which  is  pivotable  about  a  spindle  54 
connected  to  the  housing  3.  The  motor  18  then 
causes  the  pulley  44  to  rotate  in  a  direction  op- 
posite  to  that  indicated  by  the  arrow  55  in  Fig.  4. 
Since  the  spider  47  is  blocked  the  pulley  44  now 
drives  the  shaft  41  yja  the  differential  7.  As  a  result 
of  this,  the  drive  elements  30A,  30B  described  in 
the  foregoing  now  drive  the  gear  racks  29.  On 
account  of  the  inclined  teeth  of  the  gear  racks  29, 
the  drive  wheels  31,  the  worm  wheels  32  and  34, 
and  the  worm  wheels  36  and  37  a  force  F  compris- 
ing  components  F1  and  F2  as  indicated  by  the 
arrows  26  and  27  is  exerted  on  the  drawer  19 
during  the  inward  movement  of  this  drawer,  the 
guide  elements  23  being  moved  backwards 
through  the  slots  22  and  downwards  through  the 
short  sections  of  the  slots  22,  the  drive  combina- 
tions  of  the  wheels  31  and  32  and  of  the  wheels  37 
and  the  drive  wheels  rigidly  connected  thereto 
moving  axially  downwards  at  the  same  time.  By  a 
suitable  choice  it  is  now  possible  to  obtain  a  com- 

metry  through  the  drawer  parallel  to  the  horizontal 
direction  of  movement  of  the  drawer,  as  indicated 
by  the  double  arrow  26  in  Fig.  1.  The  rollers  24A, 
24B  are  arranged  beneath  the  rails  25  in  such  a 
way  that  during  the  inward  movement  of  the  draw-  5 
er,  at  the  instant  at  which  the  guide  elements  23B 
move  in  the  short  sections  of  the  slots  22,  the 
rollers  are  clear  of  the  rails  25,  enabling  the  drawer 
to  be  moved  downwards  in  a  substantially  axial 
direction  relative  to  the  turntable  4.  Thus  the  guide  w 
elements  23  and  24  in  conjunction  with  the  slots  22 
and  the  rails  25  constitute  guide  means  for  guiding 
the  drawer  movement  relative  to  the  housing,  the 
drawer  being  guided  parallel  to  two  guiding  direc- 
tions  which  enclose  an  angle  with  one  another,  ?5 
namely  the  direction  indicated  by  the  double  arrow 
26  for  the  horizontal  direction  and  the  double  arrow 
27  for  the  vertical  direction.  However,  it  is  to  be 
noted  that  by  means  of  the  loading  device  1  it  is 
also  possible  in  a  manner  to  be  described  20 
hereinafter  to  guide  the  drawer  parallel  to  several 
guiding  directions  which  enclose  an  angle  with  one 
another  (see  Fig.  12). 

At  the  facing  sides'  the  rails  25  are  provided 
with  control  grooves  28,  the  control  grooves  being  25 
suitably  U-shaped  and  gear  racks  29  being  situated 
on  the  bases  of  the  grooves,  which  gear  racks 
extend  parallel  to  the  double  arrow  26  and  com- 
prise  teeth  which  are  inclined  relative  to  the  hori- 
zontal.  The  inclination  of  said  teeth  relative  to  the  30 
horizontal  plane  may  be  between  approximately 
27°  and  50°  and  is  approximately  45°  in  the  em- 
bodiment  shown.  The  gear  racks  29  form  part  of 
the  drive  elements  30A,  30B  which  serve  for  driv- 
ing  the  drawer  and  which  in  a  manner  to  be  de-  35 
scribed  hereinafter  are  driven  by  the  electric  motor 
18  via  the  differential  17,  which  motor  can  also 
drive  the  tilting  device  5. 

The  drive  elements  30A,  30B  comprise  drive 
wheels  31  A,  31  B  which  also  have  teeth  which  are  40 
inclined  relative  to  the  horizontal  and  which  mesh 
with  the  rear  racks  29  and  are  guided  in  the  control 
grooves  28.  First  worm  wheels  32A  and  32B  are 
rigidly  connected  to  and  coaxial  with  the  drive 
wheels  31  A  and  31  B  respectively,  the  drive  com-  45 
binations  of  the  drive  wheels  31  and  the  first  worm 
wheels  32  being  rotatable  on  journals  33A  and  33B 
respectively  which  are  disposed  vertically  relative 
to  the  horizontal  plane.  The  drive  combinations  are 
axially  movable  relative  to  the  housing  over  the  so 
journals  33.  Each  of  the  worm  wheels  32A  and  32B 
is  driven  by  a  second  worm  wheel  34A  and  34B 
respectively  mounted  on  a  drive  shaft  35A  and  35B 
respectively,  which  shafts  have  axes  extending  par- 
allel  to  the  double  arrow  26.  Near  the  rear  of  the  55 
housing  3  the  drive  shafts  35  carry  worm  wheels 
36A,  36B  which  drives  worm  wheels  37  which,  in  a 
manner  not  shown  are  rigidly  connected  to  drive 
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after  the  upward  movement  the  first  cable  53  has 
resumed  the  latching  position  as  shown  in  Fig.  4 
under  the  influence  of  the  force  of  gravity,  because 
the  pressure  of  the  drawer  on  the  strop  53B  has 

s  now  ceased. 
At  the  end  of  the  outward  movement  a  projec- 

tion  60  on  the  underside  of  the  drawer  19  abuts 
against  the  stop  59A  on  the  catch  59,  causing  this 
catch  to  be  pivoted  about  a  pivotal  axis  59B.  As  is 

w  shown  in  Fig.  3,  this  causes  a  stop  59C  on  the  third 
catch  59  to  abut  against  the  second  catch  57,  so 
that  this  catch  is  pivoted  about  the  axis  57B,  as  is 
indicated  by  the  arrow  61.  The  strop  57A  on  the 
catch  57  now  moves  away  from  the  projection  52 

/5  on  the  spider  47,  so  that  the  spider  is  rotated 
slightly  further  in  the  direction  indicated  by  the 
arrow  56.  As  the  spider  47  is  now  unlocked,  the 
main  drive  shaft  41  is  no  longer  driven  via  the 
differential  17  and  the  drawer  movement  stops.  The 

20  spider  47  carries  a  further  projection,  not  shown, 
which  during  the  rotation  of  the  spider  has  actuated 
a  switch,  not  shown,  causing  the  motor  18  to  be 
stopped.  The  projection  52  is  rotated  slightly  fur- 
ther  from  the  latched  position  into,  for  example,  a 

25  position  as  shown  in  Fig.  3.  In  this  position  of  the 
drawer  the  disc  15  can  be  removed  to  be  replaced 
by  another  disc. 

After  insertion  of  a  disc  the  drawer  san  easily 
be  moved  inwards  again  from  the  position  shown  in 

30  Fig.  1.  This  only  requires  a  light  push  against  the 
front  of  the  drawer  19.  As  a  result  of  this  push  the 
projection  60  no  longer  abuts  against  the  third 
catch  59  and  under  the  influence  of  the  spring  58 
the  second  catch  57  is  again  moved  into  the  latch- 

35  ing  position.  As  a  result  of  this  pushing  movement 
the  main  drive  shaft  41  is  driven,  causing  the 
spider  47  to  rotate  in  the  direction  indicated  by  the 
arrow  56  and  the  switch,  not  shown,  to  be  released 
again,  so  that  the  motor  18  now  starts  to  rotate  in  a 

40  direction  in  which  the  differential  again  rotates  the 
spider  47  to  a  position  as  shown  in  Fig.  4  and  in 
which  the  pulley  44  rotates  again  in  a  direction 
opposite  to  that  indicated  by  the  arrow  55.  As  a 
result  of  this  the  spider  47  rotates  in  a  direction 

45  opposite  to  that  indicated  by  the  arrow  56  and  the 
projection  52  moves  past  a  bevelled  edge  of  the 
stop  57A,  causing  the  projection  52  to  be  latched 
again  behind  the  strop  53A  on  the  first  catch  53. 
After  this  the  drawer  movement  in  the  inward  direc- 

50  tion  can  recommence. 
It  is  to  be  noted  that  by  an  appropriate  choice 

of  the  inclined  teeth  of  the  gear  racks  29,  the  drive 
wheels  31,  the  worm  wheels  32  and  34,  and  the 
worm  wheels  36  and  37  it  is  possible  to  obtain  a 

55  comparatively  slow  vertical  movement  during  which 
the  guide  elements  23  move  in  the  short  sections 
of  the  slots  22.  During  this  vertical  movement  a 
disc-pressure  means,  not  shown,  for  pressing  the 

paratively  slow  vertical  movement  and  a  compara- 
tively  rapid  horizontal  movement. 

During  the  movement  of  the  drawer  19  the 
catch  53  remains  in  the  latched  position  as  shown 
in  Figs.  1  and  4,  in  which  position  the  projection  52 
is  in  abutment  with  the  stop  53A.  The  catch  53 
occupies  this  position  as  a  result  of  the  location  of 
centre  of  gravity  of  the  catch  relative  to  the  spindle 
54.  At  the  end  of  the  downward  movement  of  the 
drawer  to  the  position  shown  in  Fig.  2  the  under- 
side  of  the  drawer,  in  a  manner  not  shown,  presses 
against  a  stop  53B  on  the  second  arm  of  the  catch 
53,  so  that  the  catch  pivots  about  the  spindle  54 
and  the  stop  53A  moves  away  from  the  projection 
32.  In  this  situation,  the  disc  15  being  situated  on 
the  turntable  4,  the  motor  18  can  actuate  a  tilting 
device  5  by  rotating  the  spider  47  via  the  differen- 
tial  17,  which  as  already  stated  results  in  the  fork 
16  being  controlled  via  the  eccentric  51.  It  is  to  be 
noted  that  for  controlling  the  fork  16,  as  is  shown  in 
Fig.  5,  only  a  limited  to  and  fro  rotation  of  the 
spider  47  is  required.  During  this  rotation,  the  spi- 
der  47  now  being  no  longer  retained,  the  main 
drive  shaft  41  is  disengaged  from  the  differential 
17,  so  that  the  drawer  remains  in  the  retracted 
position  during  control  of  the  fork  16.  During  this  to 
and  fro  rotation  of  the  spider  47  the  support  6  is 
thus  pivoted  about  the  journal  7,  which  as  already 
stated  has  the  advantage  that  deviating  positions  of 
the  recording  surface  of  the  disc  15  relative  to  the 
objective  1  1  can  be  corrected. 

If  the  disc  is  to  be  removed  from  the  apparatus 
2  an  actuating  button,  not  shown,  is  operated, 
which  by  means  of  an  electronic  control  circuit 
causes  the  motor  to  be  rotated  in  a  direction  in 
which  the  pulley  rotates  in  the  direction  indicated 
by  the  arrow  56  and  the  spider  47  rotates  in  the 
direction  indicated  by  the  arrow  56  (see  Fig.  3), 
during  which  rotation  the  projection  52  abuts 
against  a  stop  57A  on  a  catch  57  which  is  pivotable 
about  a  pivotal  axis  57B.  The  cath  57  occupies  this 
latching  position  because  a  spring  58,  which  is 
connected  to  a  third  catch  59,  tends  to  retain  the 
catch  57  in  the  latching  position  shown  in  Fig.  5. 
Thus,  the  spider  47  is  latched  again  after  rotation  in 
the  direction  indicated  by  the  arrow  56  (Fig.  4), 
which  results  in  the  shaft  41  being  driven  by  the 
differential  17  in  a  direction  opposite  to  the  direc- 
tion  during  the  inward  movement  of  the  drawer  19, 
causing  the  drive  combination  of  the  wheels  31  and 
32  and  of  the  wheels  37  and  the  drive  wheels 
rigidly  connected  thereto  to  be  moved  axiaily  up- 
wards,  as  a  result  of  which  movement  the  guide 
elements  23  slide  from  the  position  shown  in  Fig.  2 
through  the  short  sections  of  the  slots  22  and  the 
drawer  mvoes  upwards  as  is  indicated  by  the  arrow 
27,  after  which  the  drawer  moves  outwards  as  is 
indicated  by  the  arrow  26.  It  is  to  be  noted  that 
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of  the  housing  63  also  plays  a  part  in  the  various 
movements  of  the  drawer  62,  Further,  there  are 
provided  drive  shafts  72A  and  72B  which  carry 
worm  wheels  73  near  their  ends.  The  worm  wheels 

5  73  are  in  mesh  with  a  gear  rack  74  on  the  two 
upright  sides  of  the  drawer  62,  the  toothed  portions 
thereof  being  arranged  as  a  U.  A  basic  portion  74A 
is  situated  near  the  bottom  of  the  drawer  62  and  at 
both  ends  the  basic  portion  74A  is  adjoined  by  an 

70  upright  portion  74B  and  74C  respectively  on  the 
side  walls  of  the  drawer.  As  is  clearly  shown  in  the 
Figures,  the  teeth  of  each  basic  portion  74A  con- 
tinue  in  the  upright  portions  74B  and  74C  without 
interruption.  The  two  drive  shafts  are  coupled  to 

75  each  other  in  a  manner  not  shown  by  means  of  a 
main  drive  shaft  which  is  similar  to  the  shaft  41  in 
the  preceding  embodiment,  which  main  drive  shaft 
is  coupled  to  a  drive  motor  (not  shown).  Further, 
this  embodiment  may  also  employ  a  differential, 

20  not  shown,  between  the  motor  and  the  drive  shafts 
72.  The  drawer  62  is  guided  not  only  by  the  upright 
wall  73A  but  also  by  means  of  a  guide  element  75 
which  is  guided  in  the  slots  70A  and  70B  respec- 
tively. 

25  The  drive  elements  constituted  by  the  gear 
racks  74  and  the  worm  wheels  73  which  mesh  with 
these  racks  ensure  that  when  the  drive  shafts  72 
are  driven  a  force  is  exerted  on  the  drawer  during 
its  inward  and  outward  movement,  which  force  in 

30  the  same  way  as  in  the  first  embodiment  enables 
the  drawer  62  in  the  loading  device  shown  in  Figs. 
7  to  10  to  follow  the  L-shaped  path  defined  by  the 
slots  .71  .  In  this  respect  it  is  important  that  in  these 
embodiments  the  tooth  flanks  of  the  teeth  of  the 

35  gear  racks  74  are  inclined  at  angle  of  approxi- 
mately  30°.  However,  it  is  also  possible  to  use  a 
slightly  smaller  tooth  inclination.  As  a  result  of  this 
tooth  inclination  the  drawer  62  is  lifted,  starting 
from  the  position  shown  in  Fig.  7,  when  the  worm 

40  wheels  73  are  driven  on  the  upright  portions  74B 
and  74C.  The  drawer  is  then  guided  in  the  vertical 
direction  owing  to  the  presence  of  the  upright  wail 
63A  and  the  short  section  of  the  slot  71  .  Thus,  the 
drawer  62  moves  from  the  position  shown  in  Figs. 

45  7  and  8  to  the  lifted  position  shown  in  Fig.  9.  When 
driving  of  the  drive  shafts  72  continues  the  worm 
wheels  73  now  begin  to  drive  the  basic  portions 
74A  of  the  gear  racks  74.  The  choice  of  the  inclina- 
tion  of  the  teeth,  in  the  same  way  as  in  the  preced- 

50  ing  embodiment,  ensures  a  suitable  horizontal 
movement  of  the  drawer  62,  which  movement  is 
performed  at  a  higher  speed  than  in  the  vertical 
direction.  During  this  horizontal  movement  the 
drawer  is  guided  by  the  horizontal  sections  of  the 

55  slots  71  and  by  the  upper  side  of  the  upright  wall 
63A.  When  the  self-braking  action  of  the  teeth  of 
the  drive  elements  is  ignored  and  the  inclination  of 
the  teeth  is  30°.  the  horizontal  speed  will  be  ap- 

disc  15  against  the  turntable  4  can  be  actuated  by 
the  drawer  19,  whilst  during  the  upward  vertical 
movement  this  disc-pressure  means  can  be  lifted. 
This  comparatively  slow  movement  over  a  short 
distance  enables  a  motor  18  of  comparatively  low 
power  to  be  used.  Once-  the  vertical  movement  has 
been  completed  the  drawer  19  can  be  moved  over 
a  comparatively  long  distance  with  a  comparatively 
high  speed  during  its  outward  horizontal  move- 
ment.  A  speed  ratio  of  approximately  1:2.8  can  be 
realised  simply,  but  even  higher  speed  ratios  are 
also  possible.  For  example,  depending  on  the 
choice  of  the  inclination  of  the  teeth  of  the  gear 
racks  and  the  gear  wheels  a  maximum  speed  ratio 
of  1:4  can  be  obtained.  By  an  appropriate  choice  of 
the  inclination  of  the  teeth  the  speed  in  the  horizon- 
tal  direction  and  the  force  in  the  vertical  direction 
can  be  selected  freely  and  independently  of  one 
another  within  wide  limits. 

Further  it  is  to  be  noted  that  the  loading  device 
1  in  accordance  with  the  invention  enables  discs  of 
different  diameters  to  be  loaded  onto  the  turntable 
4.  For  a  further  description  of  how  signals  are 
recorded  on  or  reproduced  from  the  disc  15,  discs 
of  different  diameters  being  used,  reference  is 
made  to  the  Applicant's  simultaneously  filed  Patent 
Application  PHN  1  1  .990. 

Figs.  7,  8,  9  and  10  diagrammatically  show  a 
second  embodiment  of  a  loading  device  in  accor- 
dance  with  the  invention.  A  drawer  62  can  be 
moved  inwards  and  outwards  relative  to  a  housing 
53,  in  the  same  way  as  in  the  first  embodiment,  a 
part  of  the  drawer  movement  being  in  the  horizon- 
tal  direction  and,  at  the  end  of  the  inward  move- 
ment,  in  the  vertical  direction.  In  this  case  the 
inward  movement  also  serves  for  loading  a  disc  15 
onto  a  turntable  4,  which  is  driven  by  a  motor  64. 
Further,  there  is  provided  a  disc-pressure  member 
65  which  is  pivotable  about  a  spindle  66  and  which 
is  coupled  to  a  bellcrank  lever  67  via  a  pin-and-slot 
coupling.  Between  the  bellcrank  lever  67  and  the 
disc-pressure  member  66  a  spring  68  is  arranged, 
which  spring,  once  the  drawer  62  has  been  lower- 
ed,  transmits  the  force  exerted  on  the  lever  67  by 
the  drawer  62  to  the  disc-pressure  member  65,  so 
that  said  spring  urges  the  disc-pressure  member 
towards  the  turntable  4  about  the  spindle  66 
against  the  force  of  a  spiral  spring  69.  During  the 
upward  movement  of  the  drawer  62  the  spiral 
spring  69  ensures  that  when  the  force  exerted  on 
the  drawer  by  the  lever  67  ceases  the  disc-pres- 
sure  member  can  move  upwards.  The  pin-and-slot 
coupling  permits  the  movement  of  the  disc-pres- 
sure  member  relative  to  the  bellcrank  lever. 

The  housing  63  has  two  upright  wails  70A  and 
70B  in  which  L-shaped  slots  71  A  and  71  B  respec- 
tively  are  formed  in  the  same  way  as  in  the  first 
embodiment.  Another  upright  wall  63A  at  the  front 
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proximately  a  factor  of  1.7  times  larger  than  the 
vertical  speed.  Alternatively,  when  a  slightly  smaller 
inclination  is  adopted  a  speed  ratio  of  approxi- 
mately  1:2  can  be  obtained.  This  embodiment  also 
has  the  advantage  that  during  the  vertical  move- 
ment,  in  view  of  the  comparatively  low  drawer 
speed,  power  is  available  for  driving,  for  example, 
the  disc-pressure  member  65,  whilst  during  the 
horizontal  movement  a  comparatively  high  speed 
over  a  large  distance  is  possible,  again  enabling 
the  horizontal  speed  and  the  vertical  force  to  be 
selected  independently  of  each  other  within  wide 
limits.  A  further  advantage  of  this  embodiment  is 
that  the  drawer  62  can  have  a  comparatively  small 
mounting  height,  driving  being  effected  with  a  mini- 
mal  number  of  parts.  Moreover,  the  mounting 
depth  of  the  loading  device  in  accordance  with  the 
present  embodiment  can  be  minimised. 

The  embodiment  of  the  loading  device  in  ac- 
cordance  with  the  invention  shown  in  Fig.  1  1  em- 
ploys  a  combination  of  the  drive  elements  asso- 
ciated  with  the  loading  devices  in  accordance  with 
the  two  preceding  embodiments.  Corresponding 
parts  bear  corresponding  reference  numerals.  In 
this  embodiment  a  drawer  76  is  provided  with  slots 
22  in  the  side  walls,  in  which  slots  gear  racks  29 
are  formed.  Further,  upright  gear  racks  77  are 
provided  on  the  sides.  The  gear  rack  29  is  in  mesh 
with  a  drive  wheel  31  which  is  rigidly  connected  to 
a  wO'  wheel  32,  forming  a  drive  combination 
which  is  axially  movable  over  a  journal  33  secured 
to  the  housing  63.  A  worm  wheel  34  drives  the 
worm  wheel  32  and  is  mounted  on  a  drive  shaft  35 
which  also  carries  a  wrom  wheel  36  which  is  in 
mesh  with  the  teeth  of  the  gear  rack  77.  The  drive 
shaft  35  is  driven  via  gear  wheels  39  and  40  by 
means  of  the  main  drive  shaft  41,  which  is  driven 
by  an  electric  motor.  Again  the  teeth  of  the  gear 
racks  29  and  77  are  inclined,  so  that  during  driving 
by  means  of  the  main  drive  shaft  71  a  force  is 
exerted  which,  owing  to  the  presence  of  guide 
means,  not  shown,  of  the  drawer  76,  results  in  the 
drawer  initially  being  moved  in  a  vertical  direction 
and  subsequently  in  a  horizontal  direction.  In  this 
respect  it  is  important  that  the  radii  of  the  worm 
wheels  34  and  36  are  equal.  In  this  embodiment 
the  vertical  speed  can  also  be  substantially  lower 
than  the  horizontal  speed,  the  aforementioned  ad- 
vantages  being  also  obtained.  This  embodiment 
also  enables  a  maximum  speed  ratio  of  1:4  to  be 
obtained. 

As  is  shown  in  Fig.  12  the  path  which  the 
drawer  follows  during  the  movement  by  means  of 
the  loading  device  in  accordance  with  one  of  the 
preceding  embodiments  is  not  restricted  to  an  L- 
shaped  path.  In  principle,  the  drive  elements  in- 
cluding  gear  wheels  and  gear  racks  with  inclined 
teeth  also  enable  the  drawer  to  be  guided  along 

different  paths.  On  account  of  the  force  F  which  is 
directed  obliquely  during  the  movement,  which 
force  has  horizontal  and  vertical  components  F1 
and  F2  respectively,  various  paths  for  the  drawer 

5  movement  can  be  obtained,  the  sole  criterion  being 
that  the  paths  should  be  situated  in  one  quadrant, 
;_£  the  sign  of  the  derivative  of  the  path  followed 
during  the  drawer  movement  should  not  change. 

It  is  to  be  noted  that  the  loading  device  in 
io  accordance  with  the  invention  is  not  only  suitable 

for  use  in  an  apparatus  of  the  type  described 
herein  and  intended  for  cooperation  with  a  disc. 
The  loading  device  is  also  suitable  for  use  in  other 
apparatuses  of  a  type  intended  for  recording  and/or 

is  reproducing  signals  on/from  a  record  carrier,  such 
as  magnetic-tape  apparatuses.  For  example,  in  a 
magnetic-tape  apparatus  the  invention  has  the  ad- 
vantage  that  it  provides  a  comparatively  large  force 
in  the  vertical  di  rection,  enabling  for  example  the 

20  front  cover  of  a  magnetic-tape  cassette  to  be 
opened  and/or  the  braking  device  of  the  reels  to  be 
lifted,  another  advantage  being  the  comparatively 
high  horizontal  speed  over  a  large  distance,  en- 
abling  the  cassette  to  be  loaded.  For  such  a  use  it 

25  is  also  advantageous  that  a  motor  with  a  compara- 
tively  low  driving  power  may  be  used.  Another 
significant  advantage  is  that  within  certain  wide 
limits  the  force  necessary  to  move  the  drawer  in 
the  vertical  direction  can  be  selected  independently 

so  of  the  horizontal  speed  of  the  drawer.  Further,  it  is 
advantageous  that  during  driving  of  the  drawer  the 
inclined  teeth  produce  a  comparatively  low  noise 
level. 

35 
Claims 

•1.  A  loading  device  (1)  for  an  apparatus  (2)  for 
recording  and/or  reproducing  signals  on/from 

40  record  carrier  (15),  comprising: 
-  a  movable  drawer  (19;  62;  76)  by  means  of  which 
the  record  carrier  (15)  can  be  moved  into  and  out 
of  the  housing  (3)  of  the  apparatus  (2)  through  an 
opening  in  the  wall  of  the  housing  (3), 

45  -  guide  means  (22,  23,  24;  71  ,  63A,  75)  for  guiding 
the  movement  of  the  drawer  (19;  62;  76)  relative  to 
the  housing  (3),  which  guide  means  comprise 
guide  elements  (23;  75)  guided  in  guideways  (22; 
71)  and  guide  the  drawer  (19;  62;  76)  parallel  to 

so  guiding  directions  (26,  27)  which  enclose  an  angle 
with  one  another,  and 
-  drive  means  for  moving  the  drawer  (19;  62;  76), 
comprising  gear  racks  (29;  74;  77),  gear  wheels 
(31,  32;  36;  73)  meshing  with  said  racks  and  drive 

55  shafts  (35;  72),which  drive  means  include  drive 
elements  which  for  moving  the  drawer  exert  on  the 
drawer  a  force  (F)  comprising  components  (F1, 
F2)  parallel  to  said  guiding  directions  (26,  27), 
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9.  An  apparatus  as  claimed  in  Claim  8,  char- 
acterized  in  that  the  drive  means  comprise  a  dif- 
ferential  (17)  which  guide  a  further  mechanism  (5) 
of  the  apparatus  after  termination  of  the  drawer 
drive. 

10.  An  apparatus  as  claimed  in  Claim  9,  char- 
acterized  in  that  after  driving  the  drawer  the  dif- 
ferential  (17)  drives  a  tilting  device  (5)  for  tilting  an 
objective  (11)  by  means  of  which  signals  are  re- 
corded  on  and.  or  read  from  a  disc-shaped  record 
carrier  (1  5). 

characterized  in  that 
-  the  gear  racks  (29;  74:  77)  are  situated  on  the 
drawer  (19;  62;  76),  and 
-  the  gear  racks  (29;  74;  77)  and  gear  wheels  (31  , 
32.  34,  36;  73)  form  part  of  the  drive  elements,  the  5 
flanks  of  the  teeth  of  each  gear  rack  (29;  74;  77) 
and  of  the  gear  wheels  (31  ,  32,  34,  36;  73)  in  mesh 
therewith  being  inclined  in  such  way  relative  to  the 
axis  of  rotation  of  the  drive  shaft  (35;  72)  that  said 
force  (F)  for  moving  the  drawer  (19;  62;  76)  is  w 
exerted  on  the  drawer. 

2.  A  loading  device  as  claimed  in  Claim  1, 
characterized  in  that  the  gear  racks  (29)  are  situ- 
ated  in  control  grooves  (28)  in  which  drive  wheels 
(31)  are  guided  axially  relative  to  the  axis  of  rota-  ?s 
tion. 

3.  A  loading  device  as  claimed  in  Claim  2, 
characterized  in  that  each  drive  wheel  (31)  is  rigidly 
connected  to  and  is  coaxial  with  a  first  worm  wheel 
(32),  the  drive  combination  of  each  drive  wheel  20 
(31)  and  first  worm  wheel  (32)  being  axially  mov- 
able  relative  to  the  housing  (3). 

4.  A  loading  device  as  claimed  in  Claim  3, 
characterized  in  that  each  first  worm  wheel  (32)  is 
driven  by  a  second  worm  wheel  (34)  mounted  on  a  25 
drive  shaft  (35),  in  such  a  way  that  depending  on 
the  position  of  the  guide  elements  (23)  in  the 
guideways  (22)  each  drive  combination  (31,  32) 
rotates,  causing  the  drawer  (19;  76)  to  be  moved  in 
the  first  guiding  direction,  or  each  drive  combina-  30 
tion  (31,  32)  moves  in  an  axial  direction,  causing, 
the  drawer  (19)  to  be  moved  in  the  second  guiding 
direction. 

5.  A  loading  device  as  claimed  in  Claim  1, 
characterized  in  that  first  and  second  gear  racks  35 
(74;  29;  77)  are  arranged  on  the  drawer  (62;  76), 
which  gear  racks  enclose  an  angle  with  one  an- 
other,  drive  wheels  (73;  31)  co-operating  with  the 
first  gear  racks  (74A;  29)  during  the  movement  of 
the  drawer  in  the  first  guiding  direction  and  coop-  40 
erating  with  the  second  gear  racks  (74B;  74C;  77) 
during  the  movement  in  the  second  guiding  direc- 
tion. 

6.  A  loading  device  as  claimed  in  Claim  5, 
characterized  in  that  in  a  side  view  at  the  drawer  45 
the  first  (74A)  and  second  (74B7,  74C)  gear  racks 
are  respectively  situated  on  the  bottom  wall  and 
the  upright  walls  of  the  drawer  (62). 

7.  A  loading  device  as  claimed  in  Claim  6, 
characterized  in  that  the  teeth  of  each  first  gear  so 
rack  (74A)  continue  in  the  second  gear  racks  (74B, 
74C,  said  inclination  of  the  teeth  relative  to  the  first 
guiding  direction  being  substantially  30°. 

8.  An  apparatus  provided  with  a  loading  device 
(1  )  as  claimed  in  Claim  1  .  55 

^ .  



0  274  799 

1 - I E - P H N   11983  



0  274  799 

2-ZC-PHN  11983  



0  274  799 

<0 

3 - IE-PHN  11983  



0  274  799 

in  

4 - 3 L - P H N   11983  



0  274  799 

CO 

CO 

5-1E-PHN  11983 



0  274  799 

6-ZXC-PHN  1 1 9 8 3  



0  274  799 

C D  

7-3E-PHN  11983 



0  274  799 

C D  

8-JXL-PHN  11983 



0  274  799 

CO 

n  

9-3PPHN  11983 



0  274  799 

C J D  

CO 

&  

10-IE-PHN  11983 



0  274  799 

11-IE-PHN  11983 



J  European  Patent 
Office 

Application  Number EUROPEAN  SEARCH  R E P O R T  

EP  87  20  2578 

DOCUMENTS  CONSIDERED  TO  BE  RELEVANT 
Citation  of  document  with  indication,  where  appropriate, 

of  relevant  passages 
Relevant 
to  claim 

CLASSIFICATION  OF  THE 
APPLICATION  ant  CI.4) Category 

DE-A-3  601  831  (SANYO  ELECTRIC) 
*  Claims;  page  10;  pages  13-15;  f i g u r e s  

1 , 8 - 1 0  

1 , 5 - 8  

1 , 5 - 8  

1 , 5 - 8  

1 ,2  

1 , 2 , 8  

G  11  B  17 /04  
G  11  B  15/675 

EP-A-0  140  211  (SONY) 
*  Page  7,  l ine  4  -  page  9,  line  10; 
page  11,  l ine  26  -  page  12,  line  14; 
f i gu re s   3-4C  * 

GB-A-2  045  995-  (SONY) 
*  Claims;  f i gu re s   * 

EP-A-0  026  152  (AIWA) 
*  Page  8,  l ine  23  -  page  9,  line  31; 
page  14,  l ine  15  -  page  15,  line  27; 
f igu res   * 

EP-A-0  149  532  (SONY) 
*  Page  4,  l ine  14  -  page  5,  line  22; 
claims;  f i gu re s   * 

EP-A-0  210  693  (LA  RADIOTECHNIQUE 
INDUSTRIELLE  ET  COMMERCIALE) 
*  Abs t rac t ;   claims;  f igures   * 

GB-A-2  126  003  (PIONEER) 

EP-A-0  148  553  (SONY) 

GB-A-2  091  026  (SONY) 

A 

A 

TECHNICAL  FIELDS 
SEARCHED  (Int.  C1.4) P,A 

A 

A 

A 

G  11  B 

The  present  search  report  has  been  drawn  up  for  all  claims 
Place  of  search Date  of  completion  of  the  search 

16-03-1988 
Examiner 

DECLAT  M.G. THE  HAGUE 

CATEGORY  OF  CITED  DOCUMENTS 
X  :  particularly  relevant  if  taken  alone 
Y  :  particularly  relevant  if  combined  with  another 

document  of  the  same  category A  :  technological  background 
O  :  non-written  disclosure 
P  :  intermediate  document 

T  :  theory  or  principle  underlying  the  invention 
E  :  earlier  patent  document,  but  published  on,  or after  the  filing  date 
D  :  document  cited  in  the  application 
L  :  document  cited  for  other  reasons 
&  :  member  of  the  same  patent  family,  corresponding document 

5 
o 
o a. 


	bibliography
	description
	claims
	drawings
	search report

